by v. Winkel24 and by v. Haussmann' led them to believe that these organisms were pathogenic when instilled into the vagina. Castellani and Taylor4 and Castellani' are of the opinion that many of the yeast-like fungi are non-pathogenic, since they have been able to isolate them in many instances where there was no evidence of vaginal disease. Stephan"9 has come to the conclusion that the yeast-like fungi themselves do not produce disease, but pave the way for the invasion of the vaginal mucosa by the normal flora which is potentially pathogenic through excoriation which they produce by their * From the Department of Bacteriology, Yale University. Thanks are accorded the Department of Obstetrics and Gynecology for making available the materials used in this study.
ability to form large amounts of acid from the carbohydrate naturally present in the vaginal mucosa. From extensive studies of the incidence, types of organism, and the pathology of mycotic vaginal infection, Plass, Hesseltine, and Borts,"7 and Hesseltine, Borts, and Plass' have taken a more or less intermediate stand and feel that, although the yeast-like fungi are pathogenic, they may occur in individuals without causing disease, much in the same manner that some of the organisms of the mouth and throat, although essentially pathogenic, may subsist in either of these areas without necessarily producing disease until conditions are favorable. Thus, they consider many women to be carriers of the yeast-like organisms.
Many studies have been made as to the percentage incidence of this type of microorganism and as to the occurrence of the various morphological types. von Herff, 8 20 In addition to studying the incidence of the yeast-like organisms, cultural determinations of the remainder of the bacterial flora of the vagina were made in each case, so that the complete bacteriological picture was obtained.
Materials and Methods
The study included 375 women, some of whom were pregnant, while of the remainder some did, others did not have vaginal disease.
With the patient in the lithotomy position, samples of the vaginal secretions were obtained by aseptic methods. Cultures were always made within one hour. The swabs were streaked over heart-infusion agar containing blood, eosin-methylene-blue agar, and infusion agar plates. Suspensions made by immersing the swabs in physiological saline were plated in tomato-peptone-peptonized milk-yeast agar and incubated under carbon dioxide according to the method of Weinstein, Weiss, Rettger, and Levy.2" This medium was found to be excellent not only for growing practically all of the organisms which are normally present in the vaginal secretions, but also for the Monilia and other yeast-like fungi. These organisms frequently formed characteristic hyphae on this material and could easily be recognized by their characteristic morphology and odor. Corn-meal agar and dextrose agar were also used when the fungi had been isolated in pure culture. After incubation for 48 hours at 370 C. the cultures were studied. Attempts were made in every case to determine the entire bacterial flora of those cases in which yeast-like fungi were found.
* For a consideration of the classification of the yeast-like fungi isolated from many sites the reader is referred to Wickerham.20 Results Of the group studied 229 were not pregnant and were either suffering from some complaint referable to the genital tract or were apparently normal, while the other 146 were in varying stages of pregnancy from the second month to term. Fifty-one of the patients examined were found to be harboring yeast-like fungi; 34 of these were in the pregnant group (23.5 per cent), the remaining 17 were non-pregnant individuals (7.3 per cent). A vaginitis or a marked discharge served as the criterion of pathogenicity; absence of either was regarded as indicating no infection. Using this criterion as a basis, it was found that 19 of the pregnant group showed evidence of invasion by the yeast-like organisms, while 11 of the nonpregnant individuals could be considered as having mycotic vaginal disease. Reduced to terms of percentage, 55.9 per cent of pregnant and 64.7 per cent of the non-pregnant harboring yeast-like organisms showed signs of vaginal infection.
Cultural and biochemical examination of the strains isolated showed that they belonged to the following groups; Monilia albicans, 35 isolations; Torula species, 9; Saccharomyces, 4; Mofilia parapsilosis, 2; Mycoderma species, 1.
In general, the organisms isolated had the following properties: All but ten strains of the Monilia albicans formed hyphae on a modified tomato-yeast medium,20 these structures being present frequently on isolation. Twenty-six of the strains showed chlamydospores in 48 hours, two in 96 hours; in seven strains chlamydospores were not demonstrable. All of the cultures fermented dextrose and maltose with the formation of acid and gas, while sucrose was attacked by all with the production of acid alone, and lactose was not utilized. Galactose was fermented with acid and gas formation by 31 strains, while 4 produced acid alone.
The 9 strains of Torula isolated were all found to have the same colonial and cellular morphology. They all produced acid and gas from dextrose, but did not attack any of the other carbohydrates used. Hyphae were not detected in any instance. On the basis of this evidence it seems that all of these strains belong to the same species. Whether or not these organisms belong more properly in the group Cryptococci is a debatable question; they are included here in the Torula group merely because no tests of pathogenicity were carried out.
The four strains of Saccharomyces which were isolated were identical, all fermenting dextrose, maltose, sucrose, and galactose with the formation of acid and gas. The predominating number of ascospores per sac was found to be 4.
Two strains of Monilia parapsilosis were identified by their morphology as well as by their sugar reactions, one of them fermenting dextrose with acid and gas formation, and maltose, sucrose, and galactose with the production of acid alone. The other strain possessed the same fermentation characteristics except that it produced both acid and gas from galactose. Lactose was not attacked by either organism.
The Mycoderma species strain was characterized by the formation of the characteristic mycoderma veil on dextrose broth. The cells were elongated, produced extensive hyphae on corn-meal agar, and did not form ascospores. Dextrose was the only carbohydrate attacked, acid and gas being produced.
Examination of the vaginal secretions for the remainder of the bacterial flora revealed many findings of interest. Of greatest significance is the recovery of large numbers of the Doderlein bacillus from many of the individuals harboring the fungi. This organism was found in 27 of the 34 pregnant cases, and in 7 of the non-pregnant women who were harboring yeast-like fungi. Since the great majority of these showed signs of infection of the vaginal mucosa, this recovery of the Doderlein organism is difficult to reconcile with the claims that have been made concerning its importance as an indicator of vaginal health. That this organism cannot be used for such a purpose, since it occurs with some frequency in cases of vaginitis due to Monilia and other organisms, has already been shown.22 It does not seem unusual to find large numbers of the Doderlein bacillus in the presence of large numbers of Monilia when one takes into consideration the optimum growth conditions for each of these organisms; both require the presence of carbohydrate in utilizable form and both tolerate acidity well. From the results obtained it seems illogical to rely on the presence of the Doderlein bacllus during any course of therapy as an indication of its efficacy.
The other organisms present with the yeast-like fungi were the following: Staphylococcus aureus in 6 of the pregnant and in one of the non-pregnant cases; Staphylococcus albus was recovered in 14 of the non-pregnant and from 19 of the pregnant women. Streptococci were isolated a number of times, the hemolytic variety being present in 6 pregnant and 2 non-pregnant, the non-hemolytic type in 14 pregnant and in 4 non-pregnant individuals. Escherichia coli was isolated from two patients in each group.
Summary
Examination of the vaginal secretions of a large group of pregnant and non-pregnant women seems to indicate that the presence of yeast-like fungi is not rare, especially in pregnant women, where the percentage incidence of this type of organism is roughly three times greater than that in the non-pregnant. The presence of large numbers of yeast-like fungi in persons who show no evidence of vaginal disease may be assumed to mean that the organisms are not pathogenic. In view of the fact, however, that in the majority of cases pathology of the genital tract can be detected, it seems that such a conclusion is not wholly justified. It may be more logical to conclude, in agreement with other workers, that some women may be carriers of this type of organism. The recognition of such a state of affairs may help appreciably in clearing up some of the mystery surrounding our knowledge of the source of infection with these organisms and may also help in devising prophylactic mneasures to be taken to insure vaginal health.
It is interesting to note that Monilia albicans was the organism most frequently isolated. This finding is in agreement with the results of others. Torula species, M. parapsilosis, Saccharomyces, and Mycoderma were also recovered in some instances, indicating that the vaginal tract may harbor yeast-like fungi of more than one species.
Studies of the bacterial flora of the vaginal secretions when yeastlike fungi were present revealed that the Doderlein bacillus is frequently present in large numbers despite vaginal disease. This seems to throw some doubt on the assumption that the presence of this organism indicates vaginal health. Staphylococci, streptococci, the coli group, and other organisms were frequently found accompanying the yeast-like fungi. 2. The absence of disease of the vagina when yeast-like fungi are present is not necessarily an indication of the non-pathogenicity of the organism, but may indicate a resistance on the part of the host. There seems to be strong evidence for the existence of a carrier state with the yeast-like fungi.
3. Monilia albicans was isolated 35 times, Torula 9, Saccharomyces 4, Monilia parapsilosis 2, and a Mycoderma once. The identity of these organisms was established on the basis of cultural and fermentation reactions.
4. Studies of the vaginal flora in cases where yeast-like fungi were present revealed that the Doderlein bacillus can be recovered with great frequency, thus casting doubt on the inference that this organism is an indicator of vaginal health. Staphylococcus aureus and albus, hemolytic and non-hemolytic streptococci, and E. coli were also recovered. 
